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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which starts the fuel cell which prepared the fluid 
sealant which it makes it come to solidify after spreading in the predetermined seal section, and its manufacture 
approach, and joins the leader and trailer of a fluid sealant certainly especially, and equalizes seal planar 
pressure. 
[0002] 

[Description of the Prior Art] For example, the fuel cell of a solid-state macromolecule mold prepares the 
electrode of a pair in the both sides of the solid-state polyelectrolyte film as cation exchange membrane, pinches 
the outside with the separator of a pair further, and is constituted. And the fuel cell which has such a 
configuration is usually used as a fuel cell stack by carrying out the laminating only of the predetermined 
number. 

[0003] In this fuel cell, the passage of oxidant gas (for example, air) is established in one field of the cathode 
side separator by which opposite arrangement is carried out at a cathode electrode. On the other hand, while the 
passage of fuel gas (for example, hydrogen) is established in one field at the anode side separator by which 
opposite arrangement is carried out at an anode electrode, the passage of a cooling medium (for example, water 
and ethylene glycol) is established in the field of another side. 

[0004] Since it is necessary to let these fuel gas, oxidant gas (for these to be hereafter written as "reactant gas"), 
and a cooling medium pass to the passage which became independent respectively, they become important [ the 
seal technique of dividing between each passage ]. As a seal part, there is a perimeter of the free passage hole 
for the rim of an electrode reaction side, the object for reactant gas feeding and discarding, and cooling-medium 
feeding and discarding etc., and things which are moderately resilient softly, such as organic rubber, are adopted 
as a sealant, for example. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the solid seal technique which carries out the seal of the 
seal part by the planar pressure produced when solid seals, such as rubber and resin, are arranged in a seal part 
and the seal technique in the fuel cell field is made to compress this solid seal, and the bonded seal technique 
which fills up a seal part with adhesives etc. where the load of the load is carried out in the direction of a 
laminating, and carries out the seal of the seal part by the adhesive strength of an interface are known. 
[0006] In recent years, the fluid sealant other than these seal techniques is applied, and development of the 
fluid-sealant technique which is made to solidify this and carries out the seal of the seal part is furthered. As 
shown in drawing 1 1 , in this fluid-sealant technique, fluid-sealant L stored by the tube 1 is applied to a desired 
seal part while a constant rate is extruded in response to the back pressure of Ayr etc. 
[0007] And in a spreading culmination, if the termination of fluid-sealant L is joined to the start edge, the 
perimeter of the field which should be carried out a seal will be covered with fluid-sealant L. However, if it is 
very difficult to compare the start edge and termination of fluid-sealant L flat-tapped and a clearance is in a part 
for the joint of the start edge and termination, the problem that the fluid which should be carried out a seal from 
the clearance will leak will arise. 

[0008] Even if it is controlling tube back pressure uniformly, it comes out with the leader Ls of the first 
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* appearance. Moreover, the trailer of an end Since the configuration becomes acute and coverage becomes fewer 
as compared with the other sections Lo, Even if it can compare the start edge and termination flat-tapped even if 
and can join, it still carries out, and in near a joint, as compared with the other sections Lo, it is unchanging to 
there being little coverage, and there is a possibility that a fluid may leak from the clearance produced according 
to the difference of seal height. 

[0009] Then, how to pile up a part of leader Ls and trailer can be considered. However, since the seal height in 
this duplication part (crossmatching field) increases rather than the other sections Lo and that range (die length) 
moreover becomes long when Trailer Le is piled up on Leader Ls as shown in drawing 12 , a difference with the 
difference of elevation excessive to the seal planar pressure for every part owing to arises, and seal performance 
degradation is caused. 

[0010] Then, that such a problem should be avoided, as shown in drawing 13 , how to pile up Trailer Le next to 
Leader Ls in the same side can be considered. However, as a result of it becoming difficult to pile up each side 
faces' 2 and 3 of Leader's Ls and Trailer Le flat-tapped in this case, and the touch area of the fluid-sealant L and 
the sealing surface-ed in this duplication part increasing rather than the other sections Lo and a sealing-surface 
pressure deficit's arising for every part owing to that area difference, the same result as the above is caused. 
[001 1] This invention is made in view of the above-mentioned situation, and the purpose is in joining the leader 
and trailer of a fluid sealant certainly, and equalizing seal planar pressure in the fiiel cell which prepared the 
fluid sealant which it makes it come to solidify after spreading in the predetermined seal section, and its 
manufacture approach. 
[0012] 

[Means for Solving the Problem] The following means were used for this invention in order to solve the above- 
mentioned technical problem. Invention according to claim 1 an electrolyte membrane (for example, solid-state 
polyelectrolyte film 18 in the gestalt of operation) The electrode of a pair The membrane electrode structure 
which consists of for example, (the cathode electrodes 20 in the gestalt of operation and the anode electrodes 
22) by pinching It is (for example, the membrane electrode structure 12 in the gestalt of operation). An outside 
The separator of a pair It pinches with for example, (the cathode side separator 14 in the gestalt of operation and 
the anode side separator 16). It is between these separators. The rim of an electrode reaction side, the free 
passage hole for reactant gas feeding and discarding The perimeter and the free passage hole for cooling- 
medium feeding and discarding of for example, (entrance-side oxidant gas free passage hole 32a in the gestalt 
of operation, outlet side oxidant gas free passage hole 32b, entrance-side fuel gas free passage hole 34a, outlet 
side fuel gas free passage hole 34b) In around for example, (entrance-side cooling-medium free passage hole 
36a in the gestalt of operation, outlet side cooling-medium free passage hole 36b), to at least one place The fuel 
cell which prepared the fluid sealant (for example, fluid-sealant L in the gestalt of operation) which it makes it 
come to solidify after spreading It is (for example, the fuel cell 10 in the gestalt of operation), and is 
characterized by the leader (for example, leader Ls in the gestalt of operation) and trailer (for example, trailer 
Le in the gestalt of operation) of said fluid sealant crossing. 

[0013] According to this configuration, since the leader corresponding to the part [ begin ] which a fluid sealant 
applies, and the trailers corresponding to [ apply and ] the part of an end cross and overlap, a leader and a trailer 
are joined certainly. Furthermore, since there are few duplication parts of Ryobe and they end by junction to the 
leader and trailer by crossover, the rise of the seal planar pressure in this duplication part can also be prevented 
effectively. 

[0014] Invention according to claim 2 is characterized by the angle of nip (for example, the angle of nip alpha 
in the gestalt of operation) of said leader and said trailer being 20 degrees - 90 degrees in a fuel cell according to 
claim 1. 

[0015] According to this configuration, an unnecessary expansion of the dimension (henceforth a "deviation 
dimension") which deviated both from the other sections, and the rise of the seal planar pressure in Ryobe's 
duplication part are effectively avoidable in order to make a leader and a trailer cross. That is, it is because a 
duplication part will increase and seal planar pressure will become excessive, if the angle of nip of a leader and 
a trailer is not set as 20 degrees or more, and is because a deviation dimension will increase and the degree of 
freedom of a design will be checked, if an angle of nip is not set as 90 degrees or less. 

r00161 Invention according to claim 3 is the manufacture approach of the fuel cell nf the membrane plertrnHp 
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-structure constituted by pinching an electrolyte membrane with the electrode of a pair which comes to pinch an 
outside with the separator of a pair further. After applying a fluid sealant to at least one of the places the rim of 
the electrode reaction side in said separator, the perimeter of the free passage hole for reactant gas feeding and 
discarding, and around the free passage hole for cooling-medium feeding and discarding so that the leader and 
trailer may cross, it is characterized by having the process which solidifies this. 

[0017] According to this configuration, the applied fluid sealant intervenes without a clearance by solidifying, 
making a predetermined seal part generate fixed seal planar pressure, after deforming so that the dimension 
error of the membrane electrode structure or a . separator may be absorbed. And since the leader and trailer of a 
fluid sealant were made to cross and it has piled up, while being able to join Ryobe certainly, without applying 
with the start of coating and managing the end strictly, Ryobe's duplication part can be finished few. 
[0018] Invention according to claim 4 is characterized by making it cross so that the angle of nip of said leader 
and said trailer may become 20 degrees - 90 degrees in the manufacture approach of a fuel cell according to 
claim 3. 

[0019] According to this configuration, an unnecessary expansion of a fluid-sealant deviation dimension and the 
rise of the seal planar pressure in the duplication part of a leader and a trailer are effectively avoidable. It is 
because a duplication part will increase and seal planar pressure will become excessive, if the angle of nip of a 
leader and a trailer does not set it as 20 degrees or more, and is because a deviation dimension will increase and 
the degree of freedom of a design will be checked, if an angle of nip is not set as 90 degrees or less 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained, referring to 
an accompanying drawing. Drawing 3 is the important section expanded sectional view of the fuel cell 
concerning the gestalt of 1 operation of this invention. This fuel cell 10 is equipped with the cathode side 
separator 14 of the pair which pinches the membrane electrode structure 12 and this, and the anode side 
separator 16, and is constituted, and the fuel cell stack for cars is constituted by carrying out two or more set 
laminating of this fuel cell 10. 

[0021] The membrane electrode structure 12 has the solid-state polyelectrolyte film (electrolyte membrane) 18, 
and the cathode electrode 20 and the anode electrode 22 arranged on both sides of this. Flash section 18a 
protruded into the solid-state polyelectrolyte film 18 from the periphery of the cathode electrode 20 arranged on 
both sides of this and the anode electrode 22 is prepared. Fluid-sealant L applied to the slot 28 of the rim of the 
cathode side separator 14 and the anode side separator 16 has stuck to the both sides (both sides) of this flash 
section 18a directly. 

[0022] In addition, between the adjoining cathode side separator 14 and the anode side separator 16, not fluid- 
sealant L but the solid seal S is formed. Although it is also possible to adopt fluid-sealant L as this part, it is 
difficult to stiffen a fuel cell 10 at once in a furnace etc. the place which is that by which this fluid-sealant L 
carries out heat curing, for example, and is fabricated, where two or more laminatings are carried out, and is 
because it is more desirable to use the solid seal S. 

[0023] As shown in drawing.! , the cathode side separator 14 Entrance-side oxidant gas free passage hole (free 
passage hole for reactant gas feeding and discarding) 32a for passing the oxidant gas which is oxygen content 
gas or air to the longitudinal direction both-ends lower part side which is in the flat surface and is located in the 
rim section. While having entrance-side fuel gas free passage hole (free passage hole for reactant gas feeding 
and discarding) 34a for passing fuel gas, such as hydrogen content gas, to a longitudinal direction both-ends 
upper part side Oudet side oxidant gas free passage hole (free passage hole for reactant gas feeding and 
discarding) 32b for passing oxidant gas, Outlet side fuel gas free passage hole (free passage hole for reactant 
gas feeding and discarding) 34b for passing fuel gas is prepared in entrance-side oxidant gas free passage hole 
32a and entrance-side fuel gas free passage hole 34a, and a diagonal location. 

[0024] Furthermore, entrance-side cooling-medium free passage hole (free passage hole for reactant gas feeding 
and discarding) 36a for passing cooling media, such as pure water, ethylene glycol, and oil, and oudet side 
cooling-medium free passage hole (free passage hole for reactant gas feeding and discarding) 36b for passing 
said cooling medium after use are prepared in the lengthwise direction both-ends right-hand side and left-hand 
side of the cathode side separator 14. 

f0025] In field 14A which counters the cathode electrode 20 of the. rathnHe side separator 14 Two or more 1st — 
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- oxidant gas passage slots (it simplifies in drawing 1 ) 42 which approached entrance-side oxidant gas free 
passage hole 32a, and became independent respectively It is prepared toward the gravity direction, moving in a 
zigzag direction horizontally, and these 1st oxidant gas passage slot 42 joins two or more 2nd oxidant gas 
passage slots 44, and this 2nd oxidant gas passage slot 44 is approaching and carrying out termination to outlet 
side oxidant gas free passage hole 32b. 

[0026] Moreover, the 1st oxidant gas connection passage 46 which the other end opens for free passage into the 
1st oxidant gas passage slot 42 by the field 14A side while an end is open for free passage by field 14B of the 
opposite side with field 14A to the cathode side separator 14 at entrance-side oxidant gas free passage hole 32a, 
While an end is open for free passage to outlet side oxidant gas free passage hole 32b by the field 14B side, the 
2nd oxidant gas connection passage 48 which the other end opens for free passage into the 2nd oxidant gas 
passage slot 44 by the field 14A side penetrates, and is prepared. 

[0027] And in the cathode side separator 14 shown in drawing 1 , after oxidant gas flows into the 1st oxidant 
gas passage slot 42 through the 1st oxidant gas connection passage 46 from entrance-side oxidant gas free 
passage hole 32a, it flows into the 2nd oxidant gas passage slot 42 toward the gravity direction, moving in a 
zigzag direction horizontally, and flows out of outlet side oxidant gas free passage hole 32b through the 2nd 
oxidant gas connection passage 48. 

[0028] Also about the anode side separator 16 While the above-mentioned free passage holes 32a, 32b, 34a, 
34b, 36a, and 36b, the entrance-side oxidant gas free passage hole constituted similarly, an entrance-side fuel 
gas free passage hole, an outlet side oxidant gas free passage hole, an outlet side fuel gas free passage hole, an 
entrance-side cooling-medium free passage hole, and an outlet side cooling-medium free passage hole are 
prepared The 1st oxidant gas passage slot 42 and the 2nd oxidant gas passage slot 44, the 1st fuel gas passage 
slot 46 constituted similarly, and the 2nd fuel gas passage slot (illustration abbreviation) are formed in field 16A 
which counters the anode electrode 13. 

[0029] And in the anode side separator 16, like the case in the cathode side separator 14 mentioned above, after 
fuel gas flows into the 1st fuel gas passage slot through the 1st fuel gas connection passage from entrance-side 
fuel gas free passage hole 34a, it flows into the 2nd fuel gas passage slot towardlhe gravity direction, moving in 
a zigzag direction horizontally, and flows out of an outlet side fuel gas free passage hole through the 2nd fuel 
gas connection passage. 

[0030] In addition, the cooling-medium passage slot 48 which opens entrance-side cooling-medium free 
passage hole 36a and outlet side cooling-medium free passage hole 36b for free passage is formed in field 16B 
of this anode side separator 16, and after a cooling medium flows into the cooling-medium passage slot 48 from 
entrance-side cooling-medium free passage hole 36a, it circulates linearly toward the direction of antigravity, 
and flows out of outlet side cooling-medium free passage hole 36b. 

[003 1] Here to field 14A of the cathode side separator 14 the location corresponding to flash section 18a of the 
solid-state poly electrolyte film 18 - that is A slot 28 is formed in the rim of an electrode reaction side. Again 
The slot 30 is formed in the perimeter of entrance-side oxidant gas free passage hole 32a, entrance-side fuel gas 
free passage hole 34a, entrance-side cooling-medium free passage hole 36a, outlet side oxidant gas free passage 
hole 32b, outlet side fuel gas free passage hole 34b, and outlet side cooling-medium free passage hole 36b. 
Fluid-sealant L is applied to these slots 28 and 30. 

[0032] Similarly also to field 16A which counters the anode electrode 22 of the anode side separator 16 the 
location corresponding to flash section 18a of the solid-state polyelectrolyte film 18 - that is A slot 28 is 
formed in the rim of an electrode reaction side, and the slot is formed in the perimeter of an entrance-side fuel 
gas free passage hole, an entrance-side oxidant gas free passage hole, an entrance-side cooling-medium free 
passage hole, an outlet side cooling-medium free passage hole, an outlet side fuel gas free passage hole, and an 
outlet side oxidant gas free passage hole. Fluid-sealant L is applied also to these slots 28. 
[0033] Therefore, each fluid-sealant L applied to the slots 28 and 30 of the cathode side separator 14 which 
pinches these membrane electrode structure 18, and the anode side separator 16 The seal of the perimeter of the 
membrane electrode structure 18 is carried out by pinching flash section 18a in the location which faces each 
other from both sides, and sticking it directly, if it is in fluid-sealant L of a slot 28. If it is in fluid-sealant L of a 
slot 30, the seal of the perimeter of each free passage holes 32a, 32b, 34a, 34b, 36a, and 36b is carried out by 
sticking mutually. 
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"[0034] On the other hand, when the laminating of two or more fuel cells 10 is carried out, it is the location 
' which counters field 14B of said cathode side separator 14, and in field 16B of the anode side separator 16, the 
slot 34 which encloses the perimeter of the cooling-medium passage slot 48 is established, and the solid seal S 
which consists of rubber, resin, etc. is inserted in this slot 34 at it. And if the polymerization of field 14B of the 
cathode side separator 14 and the field 16B of the anode side separator 16 is carried out in case the laminating 
of the fuel cell 10 is carried out, in the perimeter of the cooling-medium passage slot 48, the solid seal S by the 
side of the anode side separator 16 will stick to field 14B of the cathode side separator 14, and the 
watertightness between a separator 14 and 16 will be secured. 

[0035] That the space for making Leader Ls and Trailer Le of fluid-sealant L cross should be secured, the broad 
sections 28a and 30a broader than the other sections are formed, and these leaders Ls and Trailer Le intersect 
each slots 28 and 30 by the 20 degrees - 90 degrees angle of nip alpha within broad section 28a and 30a so that 
it may expand to drawing 2 and may be shown. The suitable example of an angle of nip alpha is shown in 
drawing 5 and drawing 6 . 

[0036] If an angle of nip alpha is not made into 20 degrees or more, as shown, for example in drawing 4 (alpha^ 
10 degrees of angles of nip), having set it as this range If it is because the whole planar pressure balance 
worsens and is not made 90 degrees or less as a result of the duplication part 52 (hatching field) of Leader Ls 
and Trailer Le increasing and the seal planar pressure of this part becoming excessive For example, as shown in 
drawing 7 , (alpha= 100 degrees of angles of nip) as a result of the deviation dimension Wa from Leader Ls and 
the other sections of Trailer Le increasing and the width method of the broad sections 28a and 30a becoming 
excessive, reservation of each free passage holes 32a, -, 36b or an electrode reaction side etc. is because design 
top trouble is caused. 

[0037] Fluid-sealant L consists of for example, a heat-curing mold fluorine system or heat-curing mold silicon. 
Have the viscosity which is extent from which a cross-section configuration does not change in the condition of 
having applied, hold and harden a certain amount of elasticity after spreading (solidification), and it sets after 
the spreading. By being crushed within said slot 28 and 30, dispersion in the thickness of the dimension error 12 
in a seal part, i.e., the membrane electrode structure, and the thickness of a cathode side and the anode side 
separators 14 and 16 is absorbed, and the quality of the material which can equalize the amount of compression 
at the time of the load operation after hardening is adopted. 

[0038] In addition, about fluid-sealant L, it is desirable to set 0.3-1.2 [mm], and a seal load as 0,5-2 [N/mm] 
extent for the diameter of spreading. It is because setting will occur if larger [ if a seal load is smaller than this, 
seal nature will fall, and ] than this. Moreover, about slots 28 and 30, it is desirable to set 1-3 [mm], and the 
depth as 0. 1-0.3 [mm] extent for width of face. 

[0039] Next, the example is given and explained using drawing 8 - drawing j 0 about the spreading process of 
fluid-sealant L which is the principal part of the manufacture approach of the fuel cell concerning this invention. 
First, the cathode side separator 14 and the anode side separator 16 are prepared, and fluid-sealant L is applied 
to each slots 28 and 30 of these separators 14 and 16 ( drawing 8 ). 

[0040] If the leader Ls corresponding to the part [ begin ] which fluid-sealant L applies puts in another way at 
this time so that the diagonal line of the broad sections 28a and 30a which make an abbreviation rectangle or 
abbreviation trapezoidal shape may be met, it will be made to incline so that Leader Ls may separate from 
termination on the outside ( drawing 8 on) of separators 14 and 16 to the conventional spreading locus (broken 
line of drawing 8 - drawing 10 ) compared to the start edge, and will apply. This tilt-angle betaa is set as 10 
degrees - 45 degrees as opposed to the spreading locus the start edge and near the termination. 
[0041] Then, controlling so that the coverage of fluid-sealant L becomes fixed So that fluid-sealant L may be 
applied to slots 28 and 30 ( drawing 9 ), fluid-sealant L may apply and the trailer Le corresponding to the last 
part may meet the diagonal line other than the diagonal line of said broad sections 25a and 30a In other words, 
it is made to incline to the conventional spreading locus shown with a broken line, so that Trailer Le may 
separate on the outside ( drawing 10 on) of separators 14 and 16, and applies. 

[0042] This tilt-angle betab is suitably set up so that it may become within the limits whose angle of nip alpha 
of Leader Ls and Trailer Le is 20 degrees - 90 degrees. With the gestalt of this operation, it has set up so that it 
may become equal to tilt-angle betaa, but if the angle of nip alpha of not only this but the leader Ls and Trailer 
Le is not necessarily settled in the range which is 20 degrees - 90 degrees, it can he set as the. indnHe. anglp nf 
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* "arbitration. 

[0043] Next, this membrane electrode structure 12 is pinched with the cathode side separator 14 and the anode 
side separator 16, and it puts into oven etc., and heats [ the membrane electrode structure 12 assembled 
beforehand is prepared, and ], and fluid-sealant L is stiffened (solidification). 

[0044] If fluid-sealant L is arranged by the above approach, since Leaders Ls and Trailers Le of fluid-sealant L 
cross and overlap Since Ryobe Ls and Le can be joined certainly and Ryobe's Ls and Le duplication part 52 is 
moreover settled in required sufficient range You can make it placed between a predetermined seal part [ be / no 
clearance ] where fixed seal planar pressure is generated, preventing effectively the rise of the seal planar 
pressure in the duplication part 52 conjointly with the goodness of the flattery nature to the dimension error by 
fluid-sealant L. 

[0045] Therefore, manufacture of the fuel cell 10 and fuel cell stack which can demonstrate the desired 
generation-of-electrical-energy engine performance is attained. Moreover, from the goodness of this flattery 
nature, since it becomes unnecessary to perform strictly the dimensional control in the membrane electrode 
structure 12 side, a cathode side, and the division thickness direction of the anode side separators 14 and 16, 
dimensional accuracy management becomes easy and a large cost cut can be aimed at. 
[0046] Furthermore, since a miniaturization and lightweight-izing of the fiiel cell 10 by carrying out the 
thinning of each separators 14 and 16 by equalizing the surface load between fuel cells 10, as a result a fuel cell 
stack can be attained, constraint of an arrangement tooth space is severe and manufacture of the especially 
suitable fuel cell stack for cars with the need of thin-shape-izing each separators 14 and 16 as much as possible 
is attained. 

[0047] In addition, this invention is not restricted to the gestalt of the above-mentioned implementation, and 
each concrete numeric value mentioned above is an example, and is not restricted to this. For example, with the 
gestalt of the above-mentioned implementation, although fluid-sealant L is prepared in all the rims of the 
electrode reaction side in separators 14 and 16, and around each free passage holes 32a, 36b, fluid-sealant L 
may be prepared only in these parts. 
[0048] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired so that clearly from 
the above explanation. 

(1) since the leaders and trailers of a fluid sealant cross and overlap according to claim 1 and invention 
according to claim 3 - Ryobe - certain » being joinable ~ moreover - the joint - the need - since it can store 
in sufficient range, the rise of the seal planar pressure in this joint can be prevented effectively. Therefore, the 
fluid sealant which is excellent in the flattery nature to a dimension error may be made to be placed between 
predetermined seal parts [ be / no clearance ] where fixed seal planar pressure is generated, and offer of the fuel 
cell which can demonstrate the desired generation-of-electrical-energy engine performance, and manufacture of 
this fuel cell are attained. 

[0049] (2) According to claim 2 and invention according to claim 4, it is effective in the excessive rise of the 
seal planar pressure [ in / being inconvenient / the duplication part of a leader and a trailer ] to which the degree 
of freedom at the time of in addition to the above-mentioned effectiveness the deviation dimension of a fluid 
sealant increasing excessively and designing an electrode reaction side and each free passage hole falls being 
effectively avoidable. 



[Translation done.] 
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